The reabsorption of filtered HCO3-by the kidney is thought to result not from the active reabsorption of HCO3-ions but rather from the secretion of cellular H+ in exchange for tubular Na+ (1, 2 
In order to examine further the role of carbonic anhydrase in the reabsorption of HCO,-, the effect of Diamox®9 on the relationship between HCO3-reabsorption and plasma pCO2 was studied in normal subjects and in subjects with preexisting metabolic acidosis. During the course of these experiments, certain relations between HCO.-reabsorption, plasma HCO,-concentration and plasma pCO2 became apparent which suggested that C021 rather than filtered HCO3-constituted the substrate involved in HCO3-reabsorption. A series of in vitro experiments was then performed in which the kinetics obtained by Schwartz and his associates (6) were reduplicated, although neither enzvme nor inhibitor was involved.
MATERIAL AND METHODS
A total of 24 experiments was performed on 13 normal young men. All studies were done in the morning, the subjects having fasted overnight. The subjects remained recumbent throughout except when voiding. Maximum water diuresis was maintained in all experiments by the intravenous infusion of 5 per cent fructose (in some cases glucose) in water following the oral ingestion of 1,500 to 2,000 ml. of distilled water.
In five types of experiments the effects of carbonic anhydrase inhibition alone and in combination with respiratory alkalosis, respiratory acidosis, metabolic acidosis, and mixed metabolic acidosis-respiratory alkalosis were observed. Carbonic anhydrase inhibition was produced by a single intravenous inj ection of 250 mg. of Diamox®. The alterations in acid-base composition were induced as follows:
1) Respiratory alkalosis-by voluntary hyperventilation, assisted by a Halliburton Intermittent Positive Pressure Breathing (IPPB) machine delivering 100 per cent oxygen.
2) Respiratory acidosis-by inhalation of 6 to 6.5 per cent CO. in oxygen.
3) Metabolic acidosis-by oral ingestion of a total of 20 to 25 Gm. of NHCl during the 24 hours preceding the 1 In this paper it is assumed that plasma and cellular CO2 tensions are identical; therefore plasma pCO2 reflects the effective concentration of intracellular CO2. The analytical methods were those described in a previous paper (7) .
SELDIN, PORTWOOD, RECTOR AN-D CADE

RESULTS
The results are presented in protocol form in Table I with inclusion of a representative example of each of the several types of experiments. Since chronic NH4C1 acidosis was associated with the same response as acute NH4Cl loads, only one instance of the latter is charted. It is apparent from these data that, regardless of plasma acid-base composition, the administration of Diamox® was associated with a reduction in HC03-reabsorption whether expressed in absolute terms or as mEq. reabsorbed per 100 ml. of glomerular filtrate.
In Figure 1 It is clear from Table II that the quantity of HCO3-decomposed is not equivalent to the quantity of acid added, but more nearly approximates it at the higher initial HCO3-concentrations. The data in Table II Figure 6 . The lines are similar to those in Figure 5 . A comparison of Figures 5 and 6 Figure 5 . Thus, similar 2 Net secretion of H+ during carbonic anhydrase inhibition could be influenced by intraluminal pH in several ways. Davies (8) has recently suggested that carbonic anhydrase is located on the luminal surface of the tubular cell; carbonic anhydrase inhibition could result in accumulation of H2CO3, thereby accelerating the backdiffusion of secreted H+. Inhibition of carbonic anhydrase could also increase the back-diffusion of H+ by increasing the permeability of the cell membrane to H+ ions. Finally, inhibition of carbonic anhydrase could sensitize the mechanism for active H+ transport to small changes in the pH of tubular urine. According to a more widely accepted theory (1, 2), the primary process in HC03-reabsorption is the secretion of cellular H+ in exchange for tubular Na+. The secreted H+ reacts with HCO,-to form H2C03 which then -decomposes to CO2 and H20. According to this theory the H+ involved in HCO3-reabsorption arises from the hydration of CO2 catalyzed by carbonic anhydrase.
Two of the criteria listed as evidence supporting the theory of active HCO3-reabsorption, i.e. saturation and specific inhibition with Diamox®, however, are equally consistent with the theory of H+ secretion. So, too, the enhanced excretion of HCO3-following NaCl loads (11) is not conclusive evidence of competitive inhibition, inasmuch as this effect could equally well result from a limitation on Na+ reabsorption. The question then arises of whether the demonstration of typical substrate-enzyme-inhibtor kinetics (6) (13) have demonstrated that lowering pH actually depressed the activity of carbonic anhydrase. Thus, intracellular acidosis accompanying respiratory acidosis would be expected to inhibit rather than accelerate HCO3-reabsorption. The linear relation between plasma pCO2 and HCO.-reabsorption, therefore, supports the theory that HCO3-is reabsorbed as the passive consequence of H+ secretion rather than the active removal of HCO3-ions from the tubule lumen.
The failure of complete carbonic anhydrase inhibition to abolish HCO3-reabsorption (14) raises the question of whether there might be a second mechanism for the reabsorption of HCO3-not involving the secretion of H+. The results of the present studies, however, indicate that following the administration of 250 mg. Diamox® intravenously HCO3-reabsorption is still linearly related to plasma pCO2, despite marked inhibition of carbonic anhydrase activity.3 This suggests that
